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Abstract:  Great  strides  have  been  made  in  advancing  our  understanding  of  the 
microbiology  and  biogeochemistry  of  deep-sea  hydrothermal  vents  since  their 
discovery ~30 years ago. However, significant gaps remain, which include information 
describing the diversity of chemosynthetic microorganisms mediating critical reactions 
in different geothermal systems, metabolic pathways used by the microbes, rates of the 
catalyzed reactions, amounts of organic carbon being produced, and the larger role of  
these  ecosystems  in  global  biogeochemical  cycles.  To  this  end,  we  are  pursuing 
integrated  biological  and  geochemical  studies  to  gain  insights  into  the  underlying 
processes  and  the  organisms  catalyzing  them.  In  particular,  meta-genomic  and 
-proteomic studies are helping us to not only identify the predominant microorganisms, 
but  also  to  reveal  the  metabolic  pathways  and  thus  main  energy  sources  driving 
chemoautotrophic production at deep-sea hydrothermal vents.
